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[ABSTRACT] 

[OBJET] To increase a dynamic range of an input signal, 

and make smaller a level difference between wavelengths in 
outputs of an optical repeater. 

[SOLUTION] An output detecting circuit 30 detects an output 
level of an optical amplifier 11, and an output detecting circuit 
50 detects an output level of an optical amplifier 13. A 
level-constant control circuit 40 controls the optical 
amplifier 11 so that an output level of the optical amplifier 
11 detected by the output detecting circuit 30 becomes constant 
according to a wavelength multiplex number. A level-constant 
control circuit 60 controls the optical amplifier 13 so that 
an output level of the optical amplifier 13 detected by the 
output detecting circuit 50 becomes constant according to a 
wavelength multiplex number. A variable optical attenuator 
control circuit 20 detects an input level of an optical repeater, 
and adjusts an attenuation amount of a variable optical 
attenuator 12 so that gain wavelength dependencies of the 
optical amplifier 11 and the optical amplifier 13 become 
opposite characteristics, according to the input level and 



the wavelength multiplex number. 



[Claim 3] An optical repeater according to claim 2 or 3, 
wherein the optical repeater superimposes mutually different 
5 frequency components on optical signals of respective 
wavelengths, and 

a wavelength multiplex number control circuit has a 
structure for detecting frequency components superimposed on 
optical signals of respective wavelengths to detect a 
10 wavelength multiplex number. 

[0008] An output detecting circuit 30 detects an output 

level of an optical amplifier 11, and an output detecting circuit 
50 detects an output level of an optical amplifier 13. A 

15 level-constant control circuit 40 controls the optical 
amplifier 11 so that an output level of the optical amplifier 
11 detected by the output detecting circuit 30 becomes constant 
according to a wavelength multiplex number. A level-constant 
control circuit 60 controls the optical amplifier 13 so that 

20 an output level of the optical amplifier 13 detected by the 
output detecting circuit 50 becomes constant according to a 
wavelength multiplex number. A variable optical attenuator 
control circuit 20 detects an input level of an optical repeater, 
and adjusts an attenuation amount of a variable optical 

25 attenuator 12 so that gain wavelength dependencies of the 
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optical amplifier 11 and the optical amplifier 13 become 
opposite characteristics, according to the input level and 
the wavelength multiplex number (claim 1) . 

5 [0013] 

[EMBODIMENTS OF THE INVENTION] 

(First Embodiment) Fig. 4 shows a first embodiment 

of an optical repeater of the present invention. The present 
embodiment has a combination of a structure for directly 

10 monitoring an input level of the optical repeater, and 
controlling an attenuation amount of the variable optical 
attenuator 1 (claim 1) , and a structure for superimposing 
mutually different frequency components on optical signals 
of respective wavelengths, and detecting respective frequency 

15 components to detect a wavelength multiplex number (claim 3) . 
[0016] The operation of each circuit will be explained 

below. An output optical signal of the optical amplifier 13 
is converted into an electric signal by the light-receiving 
element 51 of the output detecting circuit 50. The wavelength 

20 multiplex number detecting circuit 70 inputs this electric 
signal, the envelope detecting circuit 71 detects waves, the 
BPFs 72-1 to 72-n extract frequency components allocated to 
the waves respectively from the detected signal, and the level 
detecting circuits 73-1 to 73-n detect respective levels. 

25 Detection results are changed into binary numbers by the 
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discrimination circuits 74-1 to 74-n, and the binary numbers 
are added together by the adder circuit 75. As a result, a 
voltage proportional to the transmitted wavelength multiplex 
number N is obtained as an output of the adder circuit 75. 
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